Engineering substrate promiscuity in halophilic alcohol dehydrogenase (HvADH2) by in 3 silico design 4 5
-Mutant primers 31 hydrate (INT) in the presence of phenazine ethosulfate (PES) reacts with NAD(P)H produced 80
by alcohol dehydrogenase to form the insoluble formazan. This screening method was 81 applied in 96 well plates to detect a variant of HvADH2, which catalyzed the oxidation of 82 (R,S)-flurbiprofenol. Controls, pTA963 (empty plasmid) and wild-type were added into two 83 wells of each screening plate. Reagents were mixed together at RT and transferred to 96 84 well plates. The plates were incubated in the dark before the addition of supernatant, after 85 a short exposure to light, plates were incubated at 37 °C for 1 hour. A strong red colour was 86 indicative of a hit, which could then be recovered from the replica plate. AutoDock Tools was used to prepare the protein and the ligand (substrates of interest). All 93 water molecules and ligands except the NAD + cofactor and the Zn ion. were removed from 94 the structure. the charge of the catalytic Zn-ion was set to +2). AutoDock Vina executed the 95
docking experiments (open source licence, http://vina.scripps.edu/) [2] . During the docking 96 procedure, the position, orientation and torsion angles of the ligand were allowed to vary, 97 while the protein was kept rigid. The grid for docking was centered on the NAD C4N, 98 4 coordinates X, -2.9; Y, 1.6; and Z, -0.61 and exhaustiveness of 64. PDBeChem was used to 99 download substrate structures. Substrates, which were unavailable from PDBeChem, were 100 designed using Avogadro software. The models of the structures of the HvADH2 variants 101 were obtained using the "Mutagenesis Wizard" of PyMol. Maestro version 10.4.017 102 (Schrodinger LLC, New York, NY, USA) was used to minimize the local energy of the variant 103 models in the region of the introduced mutation. 104
The quality of the model was also checked using the software Verify 3D [3] . A reliable model 105
should have at least 80% of its amino acids higher than the threshold limit (≥ 0.2). In the 106 case of HvADH2 model, almost all residues of the model (96.6%) had an averaged 3D-1D 107 score ≥ 0.2 (S1-2 Figs.). Docking energies of (S)-flurbiprofenol with each variant were 108 evaluated with Autodock Vina (S2 Table) . 109 110
-Synthesis of flurbiprofenol 111 112
The target substrate for screening is the alcohol precursor of Flurbiprofen. A recent report 113 describes an efficient oxidative kinetic resolution from the racemic Profen aldehyde to the 114 carboxylic acid [4] . Flurbiprofen was synthesized in 100% yield with two equivalents of 115 acetone, from the starting aldehyde using acetone as a sacrificial cosubstrate. An important 116 note from this study is that the synthesis of flurbiprofen from the alcohol precursor was not 117 determined and therefore is of potential interest. The alcohol precursor of flurbiprofen 118 (flurbiprofenol) was synthesized following standard procedures in two steps by 119 esterification of the carboxylic acid followed by reduction with LiAlH 4 /Et 2 O. Racemic 120 flurbiprofenol was prepared as described in S1 Scheme by modifying the method of 121
Giacomini et al [5] . SDS-PAGE analysis of the fractions eluted during the enzyme purification is shown S10 Fig.  194 195
